Roux-en-Y gastric bypass (RYGB) is the most common bariatric surgical procedure performed in the world. 1 Although RYGB surgery causes a marked reduction in food intake and induces remission of food addiction, 2 it is associated with an increased risk of developing alcohol use disorders. 3 It is likely that RYGB-related changes in gastrointestinal anatomy alter the pharmacokinetics and subjective effects of ingested alcohol, 4 which contributes to the increased risk of alcohol use disorders. However, results from previous studies are limited because (1) blood alcohol concentrations (BACs) were measured in venous blood samples, which underestimates the peak BAC delivered to the brain in patients who have had RYGB surgery, and (2) the subjective effects of alcohol have not been assessed using validated questionnaires. The purpose of the present study was to evaluate the effect of RYGB on the pharmacokinetics and subjective effects of ingested alcohol, using arterialized blood samples and a validated questionnaire.
Methods | Eight women who had RYGB surgery (hereafter referred to as the RYGB + group) within the last 1 to 5 years (mean [SD], 2.2 [1.2] years) and 9 women scheduled to have RYGB surgery at Barnes-Jewish Hospital in St Louis, Missouri (hereafter referred to as the RYGB − group), provided written informed consent and participated in our study (Table) , which Abbreviations: BAC, blood alcohol concentration; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); FFM, fat-free mass; RYGB + , women who had a Roux-en-Y gastric bypass; RYGB − , women who did not have a Roux-en-Y gastric bypass. a P values indicate that the values given are significantly different from the corresponding "RYGB − " or "Before RYGB" value. b P < .001. c P = .002. d The present study is underpowered to detect clinically meaningful differences in history and pattern of alcohol use. e One standard drink contains about 14 g of pure alcohol (approximately 17.7 mL of alcohol). f P = .004. g From the time of the first sip of alcoholic beverage, which was consumed over 10 minutes. h P = .04. i P = .006.
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was approved by the institutional review board of the Washington University School of Medicine.
Our study was conducted in the Clinical Research Unit at the Washington University School of Medicine. Fat-free mass was determined by dual energy x-ray absorptiometry. All participants completed 2 sessions about 1 week apart in which their response to alcohol or a nonalcoholic beverage was evaluated in a randomized crossover fashion. For each session, participants were admitted to the Clinical Research Unit after an overnight fast. An intravenous catheter was inserted into a hand vein, which was heated to 50°C by using a thermostatically controlled box, to obtain arterialized venous blood. The participants then consumed either a 0.5-g/kg fat-free mass of alcohol (equivalent to approximately 2 standard alcoholic beverages) or a nonalcoholic placebo beverage over 10 minutes. The BACs were measured using headspace gas chromatography, and a participant's level of "drunkenness" was assessed by use of the Addiction Research Center Inventory 5 before and for several hours after ingesting each beverage. Five participants in the RYGB − group were retested at a mean (SD) 9.7 (1.6) months after RYGB surgery and 28% (10%) weight loss. The statistical significance of values between groups and conditions was evaluated by using mixed analyses of variance.
Results | Blood alcohol concentrations increased faster, the peak BAC was approximately 2-fold higher, the total BAC area under the curve was approximately 1.5 times larger, and feelings of drunkenness were greater in the RYGB + group than in the RYGB − group (Figure; Table) . The same effects were observed in the 5 participants who were studied before and after RYGB surgery (Figure) .
Discussion | The results from our study demonstrate that RYGB increases the rate of delivery of ingested alcohol into the systemic circulation, resulting in both earlier and higher BAC peaks and a greater feeling of drunkenness. The alteration in alcohol pharmacokinetics means that the peak in BAC observed after consuming approximately 2 drinks in women who have had RYGB surgery resembles that observed after consuming approximately 4 drinks in women who have not had surgery. 6 These findings have important public safety and clinical implications. The BACs in the RYGB + group exceeded the legal driving limit for 30 minutes after alcohol ingestion, but the BACs in the RYGB − group never even reached the legal driving limit. The peak BAC in the RYGB + group also met the National Institute on Alcohol Abuse and Alcoholism criteria used to define an episode of binge drinking, which is a risk factor for developing alcohol use disorders. These data underscore the need to make Value significantly different from baseline value, P < .05.
